A Total Maximum Daily Load Analysis
for Recreational Uses of the
Deep BrookSub-Regional Basin

FINAL

This document has been established purdoathie requirements
of Section 303(d)of the Federal Clean Water Act

_Is/ Betsey Wingfield _9/19/11
Betsey Wingfield Date
Bureau Chief

Bureau of Water Protection and Land Reuse

/sl Macky McCleary

_Deputy C ommissioner 9/22/11
Daniel Esty Date
Commissioner

Connecticut Departmerit o

ENERGY &
ENVIRONMENTAL
PROTECTION

FINAL E.coli TMDL

Deep BrookRiver SubRegional Basin
SeptembeR011



TABLE OF CONTENTS

INTRODUGCTION .....utiiiiieiiiitieieee e s emee sttt e e e s s st e e semt e e e e e ssbbaeaaeeesansssannnseeeeeeesanes 2
PRIORITY RANKING. ... ittt eeemr e e e e ree e et e e et e e e e e e s enmmeana s 3
DESCRIPTION OF THE WATERBODY.......cccittiiiiieeeisiersiiieee e esiieee e e srmnes s 3
POLLUTANT OF CONCERN AND POLLUTANT SOURCES..........ccccoi v ieeeeen, 3
APPLICABLE SURFACE WATER QUALITY STANDARDS.........ccccceiiiiiiiiee e 4
NUMERIC WATER QUALITY TARGET ..o eemmea s 5
MARGIN OF SAFETY ..ttt ittt emme ettt e e ettt et e e e e e s st ree e e e e s e nnsssennnseees 5
SEASONAL ANALY SIS, ..t e e nmmr e e et e e e e e ennee s 6
TMDL IMPLEMENTATION GUIDANCE.........cctitiiiieeeiiiiiieeeieee e et e e smeesnees 6
WATER QUALITY MONITORING PLAN ...ceii e 9
REASONABLE ASSURANCE........c.cutiiiiiiiiiiiiiiieeeee e eiiaeee e e ensssseee e e e s snsnneeeas 10
PROVISIONS FOR REVISING THE TMDL ..o e 11
PUBLIC PARTICIPATION. ...ciiieiiitiiiiee e s eeiteeestiee e e e e e s eittaeee e e e s s smmnsssssseeeeesssnnnsneeeeen 11
L N [ TS 12
TABLES
Table 1. The impairment status and TMDL development priority for the Deep Broek Sub
REQIONAI BASIML.......ccoiiiiiiieeeeee e et e e e e e e e e e e amnnre e e e e e e e aaaaaees 3
Table 2. Potential sources of bacteaathe Deep Brook SuRegional Watershed....... 4
Table 3. Permits issued by DEEP in the Deep BrookF&gional Basin......................4.
Table 4. Aoplicable indicator bacteria criteria for the subject waterbodies................ 5.
Table 5. Summary Of TMDL @nalySiS.........cuuuuuuiiiiiiiiiceeeiiiee e eeees e 5
APPENDICES

Appendix A Regional Basin Maps

AppendixB. Site Specific Information and TMDL Calculations
Appendix C Municipal Stormwater Alternative Monitoring @dance
Appendix D. Cumulative Frequency Distribution Functidfethod
Appendix E. Web Links for Reference

FINAL E.coli TMDL 1
Deep Brook River SulRegional Basin
SeptembeR011



INTRODUCTION

TheTotal Maxmum Daily Load (TMDL) analysis is a management tool used to restore impaired
waters by establishing the maximum amount of a pollutant that a waterbody can receive without
adverse impacts to fish, wildlife, recreation, or other public.useSMDL takes nto account
pollutant loadings from point sources, nonpoint sources, background levels and incorporates a
margin of safety.The completed analysisqvides guidance for responsible parties to use as a
framework for developingreimplementation plato redice pollutants in impaired waters.

A Total Maximum Daily Load (TMDL) analysis was completed for indicator bactetiaein

Deep BrookSubRegional BasirfFigure 1of Appendix A. This waterbody isncluded on the
most recenList of Connecticut WaterbodieNot Meeting Water Quality Standa(@hapter 3 of
the2010State of Connecticut Integrated Water Quality Repaiteto exceedences of the
indicator bacteria criteria contained within the Siatater Quality Standard§WQS). Under
section 303(d) of th Federal Clean Water Act (CWA), States are required to deVéidy.s

for waters impacted byollutantsthatare included on their Impaired Waters Lists, and for which
technologybased contis are insufficient to achieve water quality standards

In geneal, the TMDL represents the maximum loading that a waterbody can receive without
exceeding the water quality criteria, which have been adopted into the WQS for that parameter.
Federal regulations specify that TMDL loadings may be expressed as a mase pexicity,

or other appropriate meastirdn this TMDL, loadings are expressed as the average percent
reduction from current loadings that must be achieved to meet water quality staffderds.S.
Environmental Protection Agengy§EPA) most recenguidance recommends that all TMDLs

and associated load allocations and wasteload allocations be expressed in terms of daily time
increment& The percent reduction TMDfor the Deep BrookRegional Basiris applicable

each and every day until recreationaé goals are attained. Federal regulations require that the
TMDL analysis identify the portion of the total loading which is allocated to point source
discharges (termed the Wasteload Allocation or WLA) and the portion attributed to nonpoint
sources (tened the Load Allocation or LA), which contribute that pollutant to the waterbody. In
addition, TMDLs must include a Margin of Safety (MOS) to account for uncertainty in
establishing the relationship between pollutant loadings and water quality. Seas@imlity

in the relationship between pollutant loadings and Wi@snenent is also considered TiMDL
analysis.

TheDeep BrookSub-Regional Basins locatedwithin the Town ofNewtown Newtownhas

designated urban areas, as defined by t&eCknsus Bread andis required to comply with

the General Permit for the Discharge of Stormwater from Small Municipal Separate Storm

Sewer System@S4 permit)(seeAppendix E)issued by the Connecticut DepartmenEokrgy
andEnvironmental Protectio(DEEP) This general permit is applicable tounicipalities that

are identified imMppendixA of the MS4 permit, that contain designated urban areas and

discharge stormwat via a separate storm sewer system to suwacers of the StateThe

permit requires municipalities to develormwater Management Plan (SMBYeduce the

discharge of pollutants, as lvas to protect water qualityThe MS4 permit is discusséarther

in the ATMDL | mpl ement ati on Asditiomhlanmoomation sect i on
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regardingstormwater managemeand the MS4 permitan be obtained dDEEPS s/ebsite(see
AppendixE).

TMDLs that have been established by states are submitted EP&Regional Office for
review. The EPA can either apprave TMDL or disapprove the TMDL and act in lieu of the
State. TMDL analyses for indicator bacteria in freep BrookSub-Regional Basirare

provided herein. As required in a TMDL analysis, load allocattwadetermined, a margin of
safetyis included, and seasonal variatigrconsidered. This document also includes
recommendations for TMDL implementation as well as a water qualitytaromg plan.

PRIORITY RANKING

Within the Integrated Water Quality Rep¢Fable 38)', DEEPindentifies watebody segments

for which TMDLs are expected to be preparethe near termWaters are prioritized for TMDL
development based @nvariety of easons such dlreats to human health, the potential for a
TMDL analysis to result in improved water qualitpordinating with oproviding support to
regulatory programdesigned to improve water quality and comments received during the public
review ofthe proposed 303(d) list. Changes may be made from this list based on data
availability, the need to revise priorities to address additional water quality corarestadf and
otherresourceconstraints.

Table 1. Theimpairment status and TMDL development priority for the Deep Brook Sub-
Regional Basinbased on th&tate of Connecticut Integrated Water Quality Rejport

Waterbody . .1 303(d)| Impairment|{ _ . .
Name Waterbody Segme| Waterbody Segment Descriptior] Listed | Use / Caus Priority
From mouth at confluence with
SDue;eg eBrig?]g Pootatuck River (south side of 184, n Recreation
Bas?n CT6019-00_01 exit 10), US to headwaters at Deel Yes | Escherichig 2011
Newt Brook Pond outlet dam, parallel to Hg coli
(Newtown) of Meadow Road), Newtown.
DESCRIPTION OF THE WATERBODY
See ASite SpecAdpendixBl nf or mati ono i n

POLLUTANT OF CONCERN AND POLLUTANT SOURCES

Potential sources of indicator bacteria include point and nonpoint sources, such as stormwater
runoff, agriculture sanitay sewer overflows (collection system failures), illicit discharged
inappropriate dischargés the waterbody Potential sources that have been tentatively identified
based on landise(Figure 3of Appendix A and site survey work for each of the wataties are
presented in Tabl2 below. However, the list of potential sources is general in nature and is not
comprehensive. There may be other souroédisted here which contribute the observed
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water quality impairment. More detailedtaluation dsources is expected to become available
as activities are conducted to implement this TMDL.

Table 2. Potential sources of bacteria for thddeep Brook Sub-Regional Watershed

Waterbody Name Nonpoint Sources Point Sources
Failed Septic Systems, Regulated stormwater runoff,
Deep Book Sub UnspecifiedUrban illicit connections to storm sewer;
Regional Basin stormwatey Animal waste, other unknown
Source unknown sources

There are nonunicipalwastewater treatment plaihat dishargeto the Deep Brook Sub
Regional Basin. There is the town wide MS4 permit (Figure 2 of Appendistayl below in
Table 3 Two samples of stormwater were collected by the Town of Newtown under the MS4
permit in this watershed. The samples weresctdld in 2004 and 2005 with values ranging
from 350- 2,500 col/100mE. coli.

Table 3. Permits issued byDEEP in the Deep BrookSub-Regional Basin

Registrant NPDES ID Discharges to Type of Permit
Watersheds Municipal Stormwater
Town of Newtown GSM000048 within the Town P )
General Permit
of Newtown

APPLICABLE SURFACE WATER QUALITY STANDARDS

Connecticut's WQS establish criteria for bacterial indicatosswitary water quality thaire

based on protecting recreational usesh as swimming (both designated and-designated
swimming areas), kayaking, wading, water skiing, fishing, boating, aesthetic enjoyment and
others. Indicator bacteria criteria are used as general indicators of sanitary quality based on the
results ofEPAresearch conducted areas with known human fecal material contamin&tion

The EPA established a statistical correlation between levels of indicator bacteria and human
illness rates, and set forth guidance for States to establish numerical ariténdidator bacteria
organisms so that recreational use of the water can occur with minimal health risks. However, it
should be noted that the correlation between indicator bacteria densities and human illness rates
varies greatly between sites and thesgnce of indicator bacteria does not necessarily indicate
that human fecal material is present since indicator bacteria occur in albd@rded animals.

The applicable water quality criteria for indicator bacteria tdCtkep BrookSub-Regional

Regioral Basin are presented in Table 4. These criteria are applicable to all recreational uses
established for these waters. However, it should be noted that the water quality classification
and criteria should not be considered as a certification of qbglitye State or an approval to
engage in certain activities such as swimming. Full body contact should be avoided immediately
downstream ofvastewater treatment planis,areas known to have high levélscoli, and
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during times whelk. coli levels are gpected to be particularly high, such as during and

following stormeventsTh e gener al recreational criteria |
recreational useso ar e asngelthere ardono designdited ortngnh o u t
designated swiming areas located in segments covered by the TMDL.

Table 4. Applicable indicator bacteria criteria for the subject waterbodies.

Waterbody Segmen

D Class|Bacterial Indicato Criteria

Waterbody Name

Geometric mean
less than 126
Deep BrookSub-Regional Escherichia coli |col/100ml

Basin (Newtowr) €7601900_01 A (E. Coli Single sample
maximum

576 col/100ml

NUMERIC WATER QUALITY TARGET

TMDL calculations were performed consistent with the analytical procedures presetited
guidelines forDevelopment of TMDLs for Indicator Bacteria in Contact Recreation Areas Using
the Cumulative Frequency Distribution Function Metfioduded in Appendix D All data used

in the analysis and the results of all calculations are presenéggbamdix B In addition,

Appendix Bcontains a summary of the TMDL analysestf@waterbody. The results are
summarized iMable 5

Table 5. Summary of TMDL analysis.

Waterbody| Waterbody Segment| Waterbody | Monitoring | Average Percent Reduction to Meet Wa
Name Description Segmenh Site Quality Standards

TMDL | WLA LA MOS

From mouth at
confluence with
Pootatuck River (south
side of 184, near exit
10), US to headwaters
at Deep Brook Pond
outlet dam, paralleio
Head of Meadow
Road), Newtown.

Deep Brook
(Newtown)

CT601900_01| 43 34 43 28 Implicit

MARGIN OF SAFETY

TMDL analyses are required to include a margin of safety (MOS) to account for uncertainties
regarding the relationship between load ardte loadllocations, anavater quality. The MOS
may be either explicit or implicit in the analysis.
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The analytical approach used to calculate the TMDLSs incorporates an implicit MOS. Sampling
results that indicate quality better than necessary to achieve consistency wittetfeeane
assigned a percent reduction of fAzerod instea
excess capacity that is averaged as a zero value thereby contributing to the impliciT MOS.

indicator bacteria criteria used in this TMDL anadysiere developed exclusively from data

derived from studies conducted by EPA at high use designated public bathing areas with known
human fecal contaminatin Therefore, the criteria provide an additional level of protection

when applied to waters notagas designated swimming areas or contaminated by human fecal
material. As a result, achieving the criteria results in an "implicit M@@&iditional explanation
concerning the implicit MOS incorporated into the analysis is provided in Appendix D.

SEASONAL ANALYSIS

Previous investigations IYEEPinto seasonal trends of indicator bacteria densities in surface
waters indicat¢hat the summer months typically exhibit the highestsities of any seasbn

This phenomenon is likely due to the enhandatity of indicator bacteria to survive in surface
waters and sediment when ambient temperatures more closely approximate those of warm
blooded animals, from which the bacteria originate. In addition, resident wildlife populations are
likely to be more atve during the warmer months and more migratory species are present
during the summer. These factors combine to make the summer, recreational period
representative of "worstase" conditionsAchieving consistency with the TMDLs through the
summer monthwiill result in achieving full support of recreational uses throughout the

remainder of the year

TMDL IMPLEMENTATION GUIDANCE

There are two major approaches to identifying and implementing changes within a watershed to
address water quality impairmerdnd incorporate the recommendations of the TMDL.:
management of stormwater under the stormwater permitting program and development of
watershed based plaride percent reductions established in this TMDL can be achieved by
implementing control actions wehe technically and economically feasible that are designed to
reducek. coliloading from nonpoint sources (Load Allocation) and point sources (Waste Load
Allocation).

DEEPadvocates that a watershed based plan fdDéep BrookBasin be developed to

implement the TMDL. The following guidance offers suggestions regarding BMP
implementation, however the goal is to allow responsible parties flexibility in developing a
TMDL implementation planDEEPsupports an adaptive and iterative management approach
where reasonable controls are implemented and water quality is monitored in order to evaluate
for achievement of the TMDL goals and modification of controls as necessary.

The TMDLs establisla benchmark to measure the effectiveness of BMP implementation.
Achievement of the TMDL is directly linked to incorporation of the provisions of the MS4
permit by municipalities, as well as the implementation of other BMPs to address nonpoint
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sources. Improper disposal of pet waste and waste from wildlife areipbtempoint sources

of bacteria in the Basin. Information anisance wildlifecontrol andpet waste disposahn be

found onDEERS website (see Appendix E). Itis expected that as progress is made
implementing BMPs, bacteria levels will decrease and the water quality criteria for recreational
use will be achieved and maintained. Fattindnal information on Source Control and

Pollution Prevention please refer to Chapter B & E PSiosnwater Manuglsee Appendix E).

Some pant source discharges may be easier to control through identification and regulation,
however some sources such as wildlife living in stormdrains or birds nesting under bridges could
prove more difficult to control.

DEEPencourages the use lodw ImpactDevelopment (LID) techniques as a management
measure that may address a variety of nonpoint source issues. LID is a site design strategy
intended to maintain or replicate predevelopment hydrology through the use cfcatall

controls integrated throughbthe site to manage stormwater runoff as close to its source as
possible. Infiltration of stormwater through LID helps to remove sediments, nutrients, heavy
metals, and other types of pollutants from runoff. Examples of these recommendations can be
found i n Co appreved watersheddbased plésee Appendix E)

It is important to note that the TMDLs aapplicable tdhe entire watershed because they are a
measwement of compounded impacts at a single point. As such, corrective actions must be
undertaken at the source{sjoughout the watershadhether it is a tributary or illicit discharge

pipe, in order to achieve the required percent reductions. Alsoppineaeh to TMDL

implementation is anticipated to be on a watershed wide scale, which will require that all sources
within the regional basin that are contributing to thetmream impairment be addressédttion

may be taken by State and Local governmaumsjness, academia, volunteer citizens groups, and
individuals to promote effective watershed management.

Stormwater Permits

Potential pint sources teep Brookand its tributaries include regulatadd unregulated
stormwater. Control actions for négted stormwater includbose specified ithe General

Permit for the Discharge of Stormwater from Small Municipal Separate Storm Sewer Systems
(MS4 Permit). Undethis permit, municipalities are required to implement minimum control
measures in theBtormwater Management Pla8NIP) to reduce the discharge of pollutants,
protect water quality, and satisfy the appropriate water quality requirements of the Clean Water
Act. The six minimum control measures are:

Public Education and Outreach

Public Parttipation/Involvement

lllicit Discharge Detection and Elimination
Construction Site Runoff Contr¢b1 acre)
Postconstruction Runoff Control

Pollution Prevention/Good Housekeeping

The minimum control measures include a number of Best Management Prdgiiggsfor
which an implementation schedule must be developed and submiRédE@as Part B
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Registration. Under the MS4 permit, all minimum control measures must be implemented by
January 8, 2009Each regulated municipality must identify, implement] assesshe

effectiveness of measures utilized to comply VBMP requirements.Information regarding
Connecticut's MS4 permit can be found@BEPs website(see Appendix E)In addition, the

EPA has deeloped fact sheets, which provide an overview of the Phase Il final rule and MS4
permit, and provide detail regarding the minimum control measures, as well as optional BMPs
not required in Connecticut's MS4 permit. The fact sheets céoubd on the EPA website
(seeAppendix B. Some of the informatiomcludes guidance for the development and
implementation of Stormwater Management Plans, as well as guidance for establishing
measurale goals for BMP implementation.

Upon approval of a TMDL by EPA, Section 6(k) of the MS4 Permit requires the municipality to
review itsSMPto determine if its stormwater discharges contribute the pollutant(s) for which the
TMDL had been designatedf the municipality contributes a pollutant(s) in excess of the
designated TMDL allocation, the municipality must modifyStdP to implement the TMDL

within four months of TMDL approval by EPA-or the discharges to the TMDL

waterbody(ies), the municipalimust assess the six minimum measofatss SMP and modify

the plan to implement additionaécessary controleif each appropriate measuarticular

focus should be placed on the following plan compongmislic education program, illicit
dischargadetection and elimination, stormwater structures cleaning, priority for the repair,
upgrade, or retrofit of storm sewer structures

Watershed Based Plgn

One approach to TMDL implementation would be to develop a watershed based plan for the
Deep BrooksSub-Regional Basin. A watershed based plan formulated at the local level will most
efficiently make use of local resources by assigning tasks to responsible parties and serving as an
agreed roadmap to reducingcteria levels in the BasiREEPencourageall local stakeholders

to continue their efforts by working together to formulate a watershed based plan to implement
the TMDL.

Watershed Based Plans fuddender the Clean Water Act Section 319 grant program require
incorporationoEPAGs 9 Pl a nsee Apgendi E)elentfication of impairments,

load reduction, management measures, technical and financial assistance, public information and
education, schedulejilestones, performance and monitoring. The Watershed Based Plan

should includea flexible schedule and future implementation of management measures
recommended to reduce nonpoint source pollution within the watershed. In some cases,
implementation etirts included in the Section 319 funded Watershed Based Plan and the TMDL
may be scheduled and coordinated together.

Membes of DEEPs WatershedManagemenirogram will continue to provide technical and
educational assistance to the local municipaldied other stakeholders, as well as identify
potential funding sources, when available, for implementation of the TMDL and monitoring
plan. PleasseeAppendix Efor a link tocontact information for involve®EEP staff.

FINAL E.coli TMDL 8
Deep Brook River SulRegional Basin
SeptembeR011


http://www.ct.gov/dep/stormwater
http://cfpub.epa.gov/npdes/stormwater/swphases.cfm
http://www.ct.gov/dep/cwp/view.asp?a=2719&q=335504&depNav_GID=1654
http://www.ct.gov/dep/cwp/view.asp?a=2719&q=325624&depNav_GID=1654

WATER QUALITY MONITORING PLAN

A comprehensive water quality monitoring program is necessary to guide TMDL
implementation efforts anshould be designedt a minimumio accomplish twanajor
objectives source detectiorand tracking water quality improvements. Monitoring is nee¢ded
identify specific surces of bacterial loading which will, in turiyect BMP implementation
efforts As changes are made within the watershed and BMPs applied, malditionitoring is
neededo quantify progress in achieving TMDL established goals.

Water quality monitoring can be incorporated into any implementation activity, however, it is
explicitly required under the MS4 permBtormwater monitoring is requireshderSection
6(h)(1)(A) of the MS4 Permitvhich specifies the following monitoring requirement:

AStor mwater monitoring shal/l be conducted
starting in 2004.At least two outfalls apiece shall be monitored from aregsiofarily

industrial development, commercial development and residential development,

respectively, for a total of six (6) outfalls monitordgiach monitored outfall shall be

selected based on an evaluation by the MS4 that the drainage area of sutthsoutfa
representative of the overall nature of it

This type of monitoring may be referred to as event monitoring because it is scheduled to

coincide with a stormwater runoff event. Event monitoring can present numerousabgistic

difficulties for municipalities and may not be the most efficient way to measure progress in
achieving water quality standards. This is particularly true for streams draining urbanized
watersheds where many sources contribute to excursions abovewadisr criteria.

However,a comprehensive water quality monitoring program is necessary to guide TMDL
implementation effortsTherefore, the monitoring program should be designed to accomplish
two objectives; source detection to identify specific sesirof bacterial loading and direct BMP
implementation efforts with fixed station monitoring to quantify progress in achieving TMDL
established goaldn order to customizgheir monitoring plan to better identify TMDL pollutant
sources and track the efteveness of TMDL pollutant reduction measures, the municipality may
request written approval froDMEEPfor an alternative monitoring program as allowed by
Section 6(h)(1)(B)of the permit:

AThe municipality may submiitingéor r equest to
implementation of an alternate sampling plan of equivalent or greater sddyee.
Commissioner willapprovea@re ny such a request in writing

DEEPadvises municipalities with discharges that contribute pollutant(s) for which a TMDL(S)
has beemlesignated to request approval for an alternative monitoring program to address both
source detection artcack the effectiveness of TMDL pollutant reduction measui®surce
detection monitoring may include visual inspection of storm sewer outfalés dingl weather
conditions, event sampling of individual storm sewer distfand monitoring of ambieri-
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streemcondi tions at c¢closely spaced intervals to
investigations leading to specific sources of high bacteadd. Such monitoring may be

performed by municipal staff, citizen volunteers, or contracted to an environmental consulting

firm. Further guidance for agiternativemunicipalmonitoring is attached as Appendix C.

Progress in achieving TMDL establishedafgothrough BMP implementation may be most

effectively gauged through implementing a fixed station ambient monitoring prodyesP

strongly recommends that routine monitoring be performed at the same sites used to generate the
data to perform the TMDL ¢eulations. Sampling should be scheduled at regularly spaced

intervals during the recreational seagbtay 1- Sept 30).In this way the data set at the end of

each season will i nclude ambient values for b
proport on t o the number of Aweto and fAdryo days
data is generated over time it will be possible to repeat the TMDL calculations and compare the
percent reductions needed un dentrredittibnsyneededatd A we
the time of TMDL adoption.

All pollutant parameters must be analyzed using methods prescritrexl@ode of Federal
Regulationd Electronic submission of dataBEEPis highly encouragedResults of
monitoring that indicatenusually high levels of contamination or potentially illegal activities
should be forwarded to the appropriate municipal or State agency for fgtiomvestigation and
enforcement.Consistent with the requirements of the MS4 permit, the following peteam
should be included in any monitoring program:

pH (SU)

Hardness (mg/l)

Conductivity (umos)

Oil and grease (mg/l)

Chemical Oxygen Demand (mg/l)
Turbidity (NTU)

Total Suspended Solids (mg/l)
Total Phosphorous (mg/l)
Ammonia (mg/l)

Total Kjeldahl Nitrogn (mg/l)
Nitrate plus Nitrite Nitrogen (mg/l)
E. coli(col/200ml)
Precipitation(in)

DEEPis committed to providing technical assistance in monitoring program design and
establishing procedures for electronic data submission.

REASONABLE ASSURANCE

The MS4 Permit is a legally enforceable document that provides reasonable assurance that the
municipalities will take steps towards achieving the target TMDL and reducing point sources of
stormwater containing bacteri#f. portionsof awatershed are ngubject to the Connecticut's

FINAL E.coli TMDL 10
Deep Brook River SulRegional Basin
SeptembeR011



MS4 Permit ProgranDEEPhas the authority to includbose additional municipalgwned or
municipally-operated Small MS4s located outside an Urbanized Area as ni@gigeated by
the Commissioner

In addition,DEEPcontirues to work with watershed stakeholders to draft Watershed Based
ManagemenPlans (WBMPs) under th€ WA 319 progran{see Appendix E) As part of these
WBMPs, watershestakeholders are required to investigate impairments and promote the
implementation of nonpoint source pollution best management practices and stormwater
management practices in the watershe&EPapprovesCWA 319Watershed Based Plans,
including thosehat address management measures to reduce bacteria and source mitigation in
order to support the TMDLs. WABPs include watersheaide and placdased

recommendations aimed at reducing nonpoint sources of pollution, including bacteria. These
recommended WHEP projects may be eligible for CWA 319 funding, as long as such projects
are not used for permit compliance.

PROVISIONS FOR REVISING THE TMDL

DEEPreserves the authority to modify the TMDL as needed to account for new information
made available durintpe implementation of thEeMDL. Modification of the TMDLwill only

be made following an opportunity for public participation anldl be subject to the review and
approval of the EPA. New information, whighill be generated during TMDL implementation,
includes monitoring data, new or revised State or Federal regulations adopted pursuant to Section
303(d) of the Clean Water Act, and the publication by EPA of national or regional guidance
relevant to the implemesion of the TMDL program DEEPwill propose modifications to the
TMDL analyses only in the event that a review of the new information indicates that such a
modification is warranted and is consistent with the-degradation provisions in Connecticut
Water Quality $andards. The subject watediesof this TMDL analysis will continue to be
includedon theList of Connecticut Waterbodies Not Meeting Water Quality Standamtk
monitoring data confirms that recreation use is fully supported.

PUBLIC PARTICIPATION

This TMDL document will be plolic noticed for review and comment by the general public. Itis
expected that open forums will continue as implementation of the TMDL occurs.

Connecticut Department &nergy andnvironmental Protection
Bureau of Water Protection and Land Reuse
Planningand Standards Division
79 Elm St
Hartford, CT 06106
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for Sasco Brook, Mill River, Rooster River, Fairfield County Connectibi@vember 2002
Bureau of Water Management, 79 Elm Street, Hartford, CT

9 - Code of Federal Regulations, Title 40, CFR, Part 136
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Appendix A. Regional Basin Maps
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Appendix B. Site Specific Information and TMDL Calculations
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Appendix B
Deep Brook SubRegional Basin
Waterbody Specific Information

Impaired Waterbody

Waterbody Name: Deep Brook SuliRegional Basin

Waterbody Segment IDs:CT6019-00_01

Waterbody Description: From mouth at confluence witPootatuck River (south side of 184,

near exit 10), US to headwaters at Deep Brook Pond outlet dam, parallel to Head of Meadow
Road) ,Newtown

Waterbody Segment Size5.25miles

Impairment Description:
Designated Use ImpairmentRecreation
Surface Water Classification: ClassA

Watershed Description:

Total Drainage Basin Area:3422.181acres

Sub-regional Basin Name & CodeDeep BrookSubRegional Basin6019
Regional Basin:Housatonic Main Stem Regiorahsin

Major Basin: Housatonic River Basin

Watershed Towns: Newtown

MS4 applicable?Yes

Applicable Season Recreation Season (May 1 to September 30)
Sub-Regional Basin LandUse*:

Land CoverCategory Percent Composition
Agriculture 21% (732 acres)
Forest 41% (1391 acres)
Urban 33% (1139 acres)
Water 5% (160 acres)

*Data Sourc2002 Land CoverCLEAR - Center for Land Use
Education and Research
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Deep Brook

CT6019-00 01

Data Used in the Analysis

Monitoring Site:

43, Newtown, Downstream Bridge Crossing @ former STP Outfall

Precipitation data provided by NOAA and Weather Underground. E. coli data provided by
DEEP. WET Condition defined as greater than 0.1" precipitation in 24 hours or
0.25" precipitation in 48 hours, or 2.0" precipitationin 96 hours.

FINAL E.coli TMDL
Deep Brook River SulRegional Basin
SeptembeR011

Date Precip.(in)! |Condition?| E.coli |Rank |Proportion |Criteria %
24h 48h 96h | (WET/DRY) | (col./100 mi) Value |Reduction Statistics

6/6/2007 | 0.00| 0.00| 0.71 DRY 710 30.0 0.8333 307 57
6/12/2007 | 0.04f 0.20| 0.25 DRY 300 24.0 | 0.6667 187 38 # Samples DRY 22
6/12/2007 | 0.04| 0.20| 0.25  DRY 310 25.0 | 0.6944 201 35 # Samples WET 14
6/27/2007 | 0.09{ 0.09| 0.09) DRY 86 8.0 0.2222 62 28 # Samples Total 36
7/5/2007 |0.14f 1.00| 1.00f WET 3100 35.0 | 0.9722 576 81
7/10/2007 | 0.00| 0.00| 0.01 DRY 63 7.0 0.1944 57 10 Geomean 181
7/17/2007 | 0.00| 0.00| 0.11 DRY 20 4.5 0.1250 44 0 Log std deviation 0.6959
7/25/2007 | 0.00| 0.00| 1.20 DRY 240 22.0 0.6111 163 32
8/2/2007 | 0.00{ 0.00| 0.00 DRY 10 3.0 0.0833 35 0 Avg % Reduction
8/9/2007 | 0.01| 0.74| 0.74 WET 390 27.0 0.7500 235 40
8/30/2007 | 0.00{ 0.00| 0.00 DRY 110 11.0 0.3056 79 28 Wet (WLA) 43
9/6/2007 | 0.00| 0.00| 0.00 DRY 360 26.0 0.7222 217 40 Dry (LA) 28
9/13/2007 | 0.00{ 0.00| 0.06) DRY 150 15.5 | 0.4306 107 29 Total (TMDL) 34
5/22/2008 | 0.12| 0.24| 0.50| WET 580 29.0 0.8056 279 52
6/5/2008 | 0.00| 0.32| 0.32| WET 5 1.5 0.0417 26 0
6/5/2008 | 0.00| 0.32] 0.32 WET 5 1.5 0.0417 26 0
6/9/2008 | 0.00| 0.05| 0.42 DRY 120 13.0 0.3611 91 24
6/19/2008 | 0.00| 0.11] 1.62 DRY 230 20.5 0.5694 148 36
6/26/2008 | 0.00| 0.00| 0.45 DRY 120 13.0 0.3611 91 24
7/8/2008 | 0.00| 0.00| 1.35 DRY 97 9.5 0.2639 70 27
7/23/2008 | 0.86| 0.86| 1.18|  WET 840 31.5| 0.8750 363 57
7/31/2008 | 0.12] 0.45| 0.45|  WET 1600 33.0 | 0.9167 450 72
8/4/2008 | 0.00{ 0.00| 0.39 DRY 840 31.5 0.8750 363 57
8/14/2008 | 0.46| 0.46| 1.09| WET 170 17.0 0.4722 118 30
9/9/2008 |0.97 0.97| 6.19| WET 4200 36.0 1.0000 576 86
6/11/2009 | 0.34| 0.35| 1.09| WET 260 23.0 | 0.6389 175 33
6/17/2009 | 0.01| 0.01] 0.99 DRY 120 13.0 0.3611 91 24
7/2/2009 | 0.13| 0.27] 0.41 WET 150 15.5 0.4306 107 29
7/9/2009 | 0.00| 0.01] 0.38 DRY 2500 34.0 0.9444 547 78
7/16/2009 | 0.32| 0.32] 0.32 WET 500 28.0 0.7778 255 49
7/23/2009 | 0.23| 0.24] 1.09 WET 230 19.0 0.5278 134 42
7/23/2009 | 0.23] 0.24| 1.09| WET 210 20.5 | 0.5694 148 30
8/6/2009 |0.00| 0.070.09] DRY 41 6.0 0.1667 52 0
8/6/2009 | 0.00{ 0.07| 0.09 DRY 97 9.5 0.2639 70 27
8/12/2009 | 0.02| 0.02| 0.23 DRY 20 4.5 0.1250 44 0
8/19/2009 | 0.00| 0.00f 0.03] DRY 180 18.0 | 0.5000 126 30
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Criteria Curve for Monitoring Site 43
y axis = cumulative frequency; x axis =E.coli (col/200mL)

TMDL (ave.%reduction)=34

All Data

TMDL
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TMDL needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry and wet weather data.

Waste Load Allocation (ave. % reduction)=43

Wet Data
WLA
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Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet
criteria (blue line). Current condition based on wet weather data.

Load Allocation (ave. % reduction)= 28

Dry Data
LA
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Load Allocation (LA) needed from current condition (magenta squares) to meet criteria
(blue line). Current condition based on dry weather data.
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Deep Brook SubRegional Basin
TMDL Summary

The TMDL analysis fothe Deep Brook SuliRegional Basiwas conducted ane site, station

43, which is repesentative for this segmeiithe analysis indicates that the sgénfluenced by
sources of bacteria active under batt weather and dnyweather conditionsStation43

indicated a 43% wet weather reduction of indicator bacteria and a 28% reduction fo

weather. Generally, percent reductions for wet weather conditions were found to be slightly
higher than dry weather conditions. Reductions in the Waste Load Allocation (WLA) can be
achieved through the detection and elimination of illicit disclaitgehe storm sewers and the
upgrade of failed sanitary infrastructure. The WLA atsdudes regulated stormwater and can
be further reduced by the installation of engineered contralsrtionize the surge of stormwater
to the river, promote groundwatercharge, and improve water quality will also reduce inputs of
bacteria to the river. Since illicit discharges and failed sanitary collection systems may also be
active at some sites during dry conditions, it is likely that corrective actions aimé@diatghg
these sources will also reduce the Load Allocation (LA). Other contributors to the LA include
domestic animal waste, wildlife, and stormwater input as sheet flow.

Station 43 in the Deep Brook S#egional Basin, Newtown Connecticut.
Map available atwww.Bing.com.
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Appendix C. Municipal Stormwater alternative monitoring guidance
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Guidance for Implementing Bacteriabased TMDLs within DEEP Stormwater
Permitting Program

DEEPiInvestigates impaired watsodies to determine the major causes of impairment.
This information is expressed as Total Maximum Daily Load (TMDL). TMDLs provide the
framework for restoring impaired waters by establishing the maximum amount of a pollutant that
a waterbody can take without adverse impact to fish, wildlife, recreation, or other public uses.
If a TMDL includes requirements for control of stormwater discharges it is the responsibility of
the municipalities within the watershed to implement the recommendationsTaviibe
(typically bacteria reduction). Management of stormwater quality within the municipality is
governed by the General Permit for the Discharge of Stormwater from Small Municipal Separate
Storm Sewer Systems (MS4 General Permit).

The MS4 General Pait is required for any municipality with urbanized areas that
initiates, creates, originates or maintains any discharge of stormwater from a storm sewer system
to waters of the state. The MS4 permit requires towns to design a Stormwater Management Plan
(SMP) to reduce the discharge of pollutants in stormwater to improve water quality. The plan
must address the following 6 minimum measures.

Public Education and Outreach.

Public Involvement/Participation.

lllicit discharge detection and elimination.

Constuction site stormwater runoff control.

Postconstruction stormwater management in the new development and
redevelopment.

6. Pollution prevention/good housekeeping for municipal operations.

abrwnE

Section 6(k) of the MS4 General Permit requires a municipality @ifgntheir Stormwater
Management Plan to implement the TMDL within 4 months of TMDL approval by EPA if
stormwater within the municipality contributes pollutant(s) in excess of the allocation established
within the TMDL. For the discharges to the TMDL widntedy(ies), the municipality must assess
the six minimum measures of its plan and modify the plan to implement additional, necessary
controls for each appropriate measuparticular focus should be placed on the following plan
components:public educatin program, illicit discharge detection and elimination, stormwater
structures cleaning, priority for the repair, upgrade, or retrofit of storm sewer structures. The
goal of the modifications is to establish a program to improve water quality consigtetitav
requirements of the TMDL. Modifications to the Stormwater Management Plan in response to
TMDL development should be submitted to the Stormwater Progr&BPfor review and
approval.

Also required under the MS4 General Permit is annual storenwainitoring. The
permit provides a general framework for monitoring stormwater quality within a municipality.
At minimum, stormwater from six sample locations are to be collected annually: two outfalls
from commercial areas, two from industrial areas] two from residential areas. These six
sample locations are point source discharges that drain areas with distinct characteristics. Each
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stormwater sample is tested for 12 parameters using methods prescribed in Title 40, CFR, Part
136

pH (SU) Total Suspended Solids (mg/l)
Hardness (mg/l) Total Phosphorous (mg/l)
Conductivity (umos) Ammonia (mg/l)

Oil and grease (mg/l) Total Kjeldahl Nitrogen (mg/l)
Chemical Oxygen Demand (mg/l) Nitrate plus Nitrite Nitrogen (mg/l)
Turbidity (NTU) E. coli (col/100ml)

However,DEEPencourages municipalities affected by the establishment of a TMDL to
develop an alternative stormwater monitoring plan to assess progress in meeting the goals of the
TMDL. Alternate monitoring programs are establisheddoordance with Section 6(h)(1)(B) of
the MS4 permit which allows towns to submit written requests to the Commissioner for the
review and approval of alternate stormwater monitoring plans of equivalent or greater scope.
This gives towns freedom to devpla plan that better assesses the stormwater quality in their
watershed. The monitoring program should be designed to accomplish two objectives; source
detection to identify specific sources of bacterial loading and direct BMP implementation efforts
with fixed station monitoring to quantify progress in achieving TMDL established goals.
Monitoring may be performed by municipal staff, citizen volunteers, or contracted to an
environmental consulting firm. In order to seciieEPapproval, the program mustcinde
sampling to address both objectives (source detection and progress quantification). Source
detection monitoring may include such activities as visual inspection of storm sewer outfalls
under dry weather conditions, event sampling of individual ssmwer outfalls, and monitoring
of ambient(inst r eam) condi tions at c¢closely spaced in
detailed investigations leading to specific sources of high batbexda.

DEEPstrongly recommends that stream monitoring &dggmed at the same locations
DEEP sampled during TMDL development. Samples should also be collected at other key
locations within the watershed, such as above and below potential contributing sources or areas
slated for BMP implementation. Since waberd borders and TMDLs do not follow town
borders there is a possibiliIBEEPdid not sample locations in your town. If this is the case
collecting a sample where the waterbody enters your town and another where the waterbody
leaves your town maybe helpfial determine how stormwater from your town influences water
guality. In all casessampling should be scheduled at regularly spaced intervals during the
recreational season. In this way, the data set at the end of each season will include ambient
valuesf or both Awet o and Adryo conditions.
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Appendix D. Cumulative Frequency Distribution Function Method
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DEVELOPMENT OF TOTAL MAXIMUM DAILY LOADS (TMDLs)
FOR INDICATOR BACTERIA IN CONTACT RECREATION AREAS USING THE
CUMULATIVE FREQUENCY DISTRIBUTION FUNCTI ON METHOD

Lee E. Dunbar, Assistant Director

Mary E. Becker, Environmental Analyst

CT Department of Environmental Protection
Total Maximum Daily Load Program

Last revised: November 8, 2005
OVERVIEW OF APPROACH

The analytical methodology presented irsttiocument provides a defensible scientific and

technical basis for establishing TMDLSs to address recreational use impairments in surface

waters. Representative ambient water quality monitoring data for a minimum of 21 sampling

dates during the recreatial season (May 1L September 30is required for the analysis. The

reduction in bacteria density from current levels needed to achieve consistency with the criteria

is quantified by calculating the difference between the cumulative relative frequehey of t

sample data set and the criteria adopted by Connecticut to support recreational use.
Connecticutds adopted wat er Escharighiaicdigre cr i t eri a
represented by a statistical distribution of the geometric mean 126 astdhalgrd deviation 0.4

for purposes of the TMDL calculations.

TMDLs developed using this approach are expressed as the average percentage reduction from
current conditions required to achieve consistency with criteria. The procedure partitions the
TMDL into wet weather allocation and dry weather allocation components by quantifying the
contribution of ambient monitoring data collected during periods of high stormwater influence
and minimal stormwater influence to the current condition. The partiticses to determine

the effect of high stormwater influence on the contribution of sources to the waterbody. TMDLs
developed using this analytical approach provide an ambient monitoring benchmark ideally
suited for quantifying progress in achieving waterligugoals as a result of TMDL

implementation.

APPLICABILITY

The methodology is intended solely for use in developing TMDLs for waters that are identified

as impaired on theist of Connecticut Water Bodies Not Meeting Water Quality Standarts

is expected that implementation of these TMDLs will be accomplished through implementing the
provisions of the Small Municipal Separate Storm Sewer System general permit (MS4 Permit)

in designated urban areas, as well as through measures that addiessinsources. The

method as described here is not intended for use as an assessment tool for purposes of identifying
use attainment status relative to listing or delisting of waterbody segments pursuant to Section
303(d) of the federal Clean Water Act. Assment of use support is performed in accordance
with the Depart me nGorinscticgt Consbbdated@ssessnent amd lnsting
Methodology (CICALM)?3.
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BACKGROUND

TMDLs are established by the State in accordance with the requirements lesthinlithe

federal Clean Water Act. Section 303(d) of the Act requires the State to perform an assessment
of waters within the State relative to their ability to support designated uses including
recreational use. The procedure used by the Departmesgdssause attainment is described in
the guidance documer@T-CALM>. The list of waterbody segments in Connecticut that do not
currently support recreational use is updated to incorporate the most recent monitoring
information by the Department everydwears. As a result of this process, waterbodies may be
added to or deleted from the list of impaired waters in accordance wiT#B&ALM guidance.
Once complete, the list is submitted to the Regional office of the federal EPA for approval.
Section 33(d) of the Act requires the State to establish TMDLs for each pollutant contributing
to the impairment of each waterbody segment identified on the list.

WATER QUALITY CRITER I|A FOR INDICATOR BAC TERIA

Connecticut s adopt edndwratad acterifischerichiatcgli (Eccolijnt er i a
the CT Water Quality Standar@include a geometric mean and upper confidence limit (i.e.

single sample maximum), which are based on three recreational use categories. The categories
include designated swimng, nondesignated swimming, and all other recreational uses.

6Designated swimmingdéd includes areas that hayv
ONedmesi gnated swimmingd includes waters suitahb
designated byt&te or Local authorities, as well as water that support recreational activities

where full body contact is I|ikely, such as tu

include waters that support recreational activities where full body costadtequent, such as
fishing, boating, kayaking, and wading. The recreational uses and applicable criteria are
provided in the following table.

Recreational Indicator Geometric Single Sample Maximum
Use Category Bacteria Mean Upper Confidence Limit
Desgnated 235col/100mls
Swimming 75" Percentile
Non-designated 410col/100mls
Swimming E.coli 126c0l/100mls 90" Percentile
All Other 576c01/100mls
Recreational th :
95" Percentile
Uses

Table 1. Applicable indicator bacteria E.coli) water quality criter ia for recreational uses

The indicator bacterid. coli, is not pathogenic, rather its presence in water is an indicator of
contamination with fecal material that may al
criteria are based on federal gate’. In this guidance, the basis for the criteria and the

relationship between the geometric mean criterion and the single sample maximum criterion is
explained in detail.
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The geometric mean criterion was derived by EPA scientists from epidemiolstyideds at

beaches where the incidence of swimming related health effects (gastrointestinal iliness rate)
could be correlated with indicator bacteria d
average illness rate of 8 illnesses per 1000 swimnx@ased. This condition was predicted to

exist based on studies cited in the federal guidance when the-statelgeometric mean density

of E. coliwas 126 col/100ml. The distribution of individual sample results around the geometric
mean is such thaparoximately half of all individual samples are expected to exceed the

geometric mean and half will be below the geometric mean.

EPA also derived a single sample maximum criterion from this same database to support
decisions by public health officialsgarding the closure of beaches when an elevated risk of
illness exists. Because approximately half of all individual sample results for a beach where the
risk of illness is considered fiacceptabl eo ar
126.col/100ml, an upper boundary to the range of individual sample results was statistically
derived that will be exceeded at frequencies less than 50% based on the variability of sample
data. The mean log standard deviationEocoli densities at the fregrater beach sites studied

by EPA was 0.4. The single sample maximum criterion of 235 col/100mls, 410 col/100mls, and
576 col/100mls adopted by Connecticut represents thegt, and 98' percentile upper

confidence limit, respectively, for a statigticlistribution of data with a geometric mean of 126

and a log standard deviation of 0.4 as recommended by EPA

Consistent with the Statebds disinfection pold.i
for application of the indicator bacterigteria is the recreational season, defined as May 1

through September 30. For waters that do not receive point discharges of treated sewage subject
to the disinfection policy, a review of ambie
Monitoring Databasé confirms that bacteria densities are typically highest during the summer
months. Consistency with criteria during the summer is indicative of consistency at all times of

the year. Lower densities reported during other portions of the yearast likely a result of

several environmental factors including more rapidatieof enteric bacteria in colder

temperatures and reduced loadings from wildlife and domestic animal populations. Further,

human exposure to potentially contaminated watgreatly reduced during the colder months,
particularly exposure that results from immersion in the water since cold temperatures

discourage participation in recreational activities that typically involve immersion.

Connecticut 0s a edoptederl gudaricd aad reflect aa idealizdd distribution

of bacteria monitoring data for sites studied by EPA that can be represented by statistical

distribution with a geometric mean of 126 col/100ml and a log standard deviation of 0.4. The
criteiai@an t herefore be expressed as a cumul ati ve
shown in figures la throughlc for each of the
bacteria criteria.
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Indicator Bacteria Criteria: 'Designated Swimming’
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Figure 1a. Cumulative Relative Frequency Distribution representing water quality to support
designated swimming use.

Indicator Bacteria Criteria: 'Non-Designated Swimming'
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Figure 1b. Cumulative Relative Frequency Distribution representing water quality to support non
designated swimming use.
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Indicator Bacteria Criteria: 'All Other Recreational Uses'
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Figure 1c. Cumulative Relative Frequency Distribution representing water quality criteria to
support all other recreational uses.

TMDL

As with the cumulative relative frequency curves representing the criteria shown in Figure 1
through 1c, a cumulative relative frequency curve can be prepared usisgesitiic sample data

to represent current conditions at the TMDL monitoring site. The TMDL for the monitored
segment is derived by quantifying the difference between thesagisibutions as shown
conceptually in Figures 2a through 2c. This is accomplished by calculating the reduction
required at representative points on the sample data cumulative frequency distribution curve and
then averaging the reduction needed acrossritiee range of sampling data. This procedure

allows the contribution of each individual sampling result to be considered when estimating the
percent reduction needed to meet a criterion that is expressed as a geometric mean.
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Indicator Bacteria Criteria: 'Designated Swimming’
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Figure 2b. Reductioni ndi cat or bacteria density needed from c
designated swimmingé criteria based on cumul ati ve
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